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CIAIMS 

We claim : 

1. Method of inhibiting in a/mammal formation of 
5 neutralising antibodies directed against an heterologous 
protein comprising the step of co-administering to said 
mammal, an agent in an amount sufficient to deplete or 
inhibit at least some antigen presenting cells of said 
ircimmal, and said heterologous protein and/or a nucleic 
10 acid sequence encoding said heterologous protein, said 
agent being administered prior or simultaneously to said 
heterologous prote in and /or a nuclei c acid sequence, 
thereby inhibiting the pioductien of neutralizing 
antibodies against said heterologous protein. 

15 

.': . Method according to claim 1, wherein said agent 
is selected among vi ruses, liposomes, antibodies, 
parasites, bacteriae, funguses and or fragments thereof, 
and nucleic acid sequence encoding said heterologous 
2 0 protein . 

j\ . Method according to claim 2, wherein said virus 
is selected among adenovirus, adenovirus associated 
virus, retrovirus, pox virus, vaccinia virus, or 
f r agment s thereof . 



4. Method according to claim 3, wherein said 
adenovirus is selected among wild type human adenovirus 
and recombinant adenovirus, or a fragment thereof. 
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5. Method according to claims 1 to 4, wherein said 
\ ") antiqen present mq cells are antigen presenting cells 

located in .1 ivei of said mammal. 

5 6. Method according to claim 2 , wherein said agent: 

is administered prior said heterologous protein and/or 
said nuclei'": acid sequence encoding said heterologous 
prote in. 

10 7. Method according to claim 2 wherein said agent is 

administered simultaneously to said heterologous protein 
and/or sai ..1 nucleic acid sequence encoding said 
hete rologous P*- ( 'tein . 

15 8. Method according to claim 7, wherein said agent 

r "'^ N and s:nd nuctdc acid sequence encoding said 
' h ' heterologous protein are simulatenously co-adml nistered 
as a recombinant virus, the genome of which comprising 
at least, nucleic acid sequence encoding said 
20 heterologous prote in . 

9. Method according to claim 3, wherein the genome 
of said recombinant virus comprises at least regulation 
sequences necessary to direct the expression of said 

25 heterologous protein in at least one antigen presenting 
cell of said mammal. 

10. Method according to claim '? , wherein said 
regulation sequences comprises promoter sequences 

30 selected among cytomegalovirus early promoter (CMV IEP), 
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Rous sarcoma virus long terminal repeat /promoter (KSV 
LTF.) , myeloproliferative sarc^ ma virus," long terminal 
repeat (MPSV LTR) , simian viruo id early promoter (SV4 0 
] f ;t" ) , major late pnonoter of the adenovirus. 

11. M--' :.. ■ i k- • a :iin:j to ola'ims 1 to 10, further 
comprising the st:- P of administering to said mammal 
additional agent to enhance ,. the depletion and/or the 
inhibition of at least some antigen presenting cells of 
10 said mammal. 

jo. Method of inhibiting in a mammal f rmation of. 

neutralising ant Lb- .dies directed against an heterologous 
protein comprising £he step f administering to said 

15 mammal a recombinant adenovirus, the genome of which 
comprising at least a nucleic acid seguence encoding 
sard heterologous protein and regulation sequences, in 
an amount sufficient to deplete or inhibit at least some 
antigen presenting ceils or said mammal, thereby 

20 inhibiting the production of neutralizing antibodies 
against said heterologous protein. 

13. Method according to claim 12, further comprising 
the step of administering to said mammal additional 
25 adenovirus oi: a fragment theieof, the genome of which 
not expressing said heterologous protein, thereby 
enhancing the amount of adenoviruses to deplete or 
inhibit at least some antigen presenting cells of said 
mamma 1 . 
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14. Method according to claims l. : : t< ■ 13, wherein 
said mammal is a mouse and wherein the amount of 
adenovirus [ >art ieules a. imini stored to deplete or 
inhibits -it Least some antigen presenting cells ot said 
S rn^us- is equal or creator to A . 10 10 pat tides, said 
> ' y u particles c-:>mp.i:is in-j .optionally said additional 
' J 

e adenoviru:-- . 

] 1 ) . Method according t-.- claim 14, wherein the amount 
10 of adenovirus particules administered to deplete or 
inhibits at least some antigen presenting cells oi said 
mouse is equal or greater to 6.10 1J par t i o Les . 

/ 

]h. Method aoooidirig to claims 14 and 15, wherein 
\*> the amount cor said recombinant adenov irus able to form 
plaque, is equal or greater to 4.10'' pi'u/meuse. 

17. Method of prcdue:ing transgeriic mammal expressing 
an heterologous protein said method cempr I s ing the step 
?.Q of ir.hibi tinq in said mammal formation of neutr ul. izing 
antibodies ■directed against", said heterologous protein by 
the use ot the met. hod of claims 1 to lc t. hereby allowing 
a loro-last ing expression ef said heterologous protein. 

]:;, Method according to> claim 17, wherein the- m -imma L 
is selected among me. us-:.;, rat, rabbit, cow, pig, goat, 
sheep) . 



N i 1:). M-tnod for reducing an ant i-heterologous protein 

cV u, ■ 

eQ immune response in a mammal, including human, subject to 
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the administration of said heterologous protein and/ or 
nucleic acid sequence enroling said heterologous 
prot-in, said method comprising the step of inhibiting 
in said mammal futmatiori of neutralising antibodies 
directed against said heterologous protein by the method 
of claims 1 to If). 
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Si). Method according to claim 12, wherein said 
method is a step of a gene therapy prof-col for the 
treatment of human afflicted with a .disease selected 
among inner j fated or acgu:i red genetic diseases, 
i n feotiou s di.se a s es, i n f 1 a mm 3 tor y d i s e ases, autoimmune 
diseases, careen?, and the associated syndromes thereof. 



v.. 



15 ^1. Method for the therapy of a mairinal, i nc bid mg 

humans, afflicted with a dis^as- oha ract e r i ::ed t>y the 
altered expression of an endogenous protein, said method 
comprising the step of administering to said mammal sa id 
p i. ot-in a n d / o r nucleic acid s e q u e n • c e e needing said 

20 protein, and sirnu 1 1 aneous f y or previously, the step of 
inhibiting in said mammal formation of neutr ;il i icing 
antibodies directed against said protein by the method 
of claims 1 to 16. 



."■2. Method according t ■:■ claims 20 and ,.1, further 
compr ising the step of co-adnd.nister.ing sirnu Ltaneously, 
separately or sequentially, to said mammal at least one 
immune modulators selected among cyclosporin, 
cyclophosphamide, FK5 0 6 , desovyspergual ine , inter 1 eukin- 
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.nter leu kin- 12 , interfere n-gamma, ant i .-CD4 monocle nal 



antibody, anti-CI monoclonal antibody, anti-LFAl 

monoclonal antibody, ant rbcdy directed against CD4 0 
ligand or CTLAilg. 

5 23. Method of modulating in a mammal formation ot 

neutralising antibodies directed against an heterologous 
protein, said method comprising the steps of : 
(i) Optiona l.iy, <o ^-administer ing to at first; mammal, at 
least -no agent and said heterologous protein 

10 and/or a nucleic acid sequence encoding snid 

heto rob.-gous protein, said agent being . idminis te red 
simultaneously, sequentially or separately wit h 
s vi' 1 h't^ro] ■ :<gous protein and/or nno Leic acid 
sequenc-- , aril determining at least one amount of 

!5 said heterologous protein and said agent, 

sufficient, to trigger an immune response against 
said h-t.e o doa-us protean by said first mammal; 
optionally, re-per f orming stop (i) until said 
amount i s dot ermi ned; 

20 (ii) co-admin istei mg to n second mammal said 
heterologous protein ^nd/or a nucleic acid sequence 
encodrno said heterologous protein, in an amount 
sufficient t- trigger an immune response against 
said heterologous protein, as determined at step 

25 (i) and prior' or simultaneously, said agent, in an 

amount gi eater that the: one determined at step (i) 
and sufficient to:- trigger an i mm u n e response 
against said agent and sufficient t ;■ deplete or 
inhibit at least some antigen presenting cells of 

30 said mammal, and determining for said second mammal 
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at least one am-unf of said aqent that reduces 
and/or suppresses the ant i-heterologous protein 
immune r^eponsc? _i n said mammal; re-per f orming step 
iiij until said amount is determine'l; and 
5 wherein, 

(a) when one administers to a third mammal, said agent 
in an amount equal or greater than the one 
determined at step (i) but lesser than the one 
determined at step C ± i ) , said mammal produces 

10 r 1 e u t r a 1 i z i n g ant i bo dies against s a id h e t e r o 1 o g o u s 

protein and opt xonnally against said agent; and 

(b) when one administers to said mammal said agent; in 
an amount equal or greater than the one determined 
at step (ii), said mammal produce:? neutralizing 

15 antibodies against said agent but. produces no o r 

f e w n e u t r a 1 i z 1 n g a n t i bod i e s auainst said 
he ter olo g o us prot. e i n . 

24. Method according to claim 23, wherein an 
20 additional agent is further administered to said mammal 

in s top ( i ) arid ( ii ) . 

25. Method according to claims 23 and 21, wherein 
the amount of said agent of step (ii) is at least twice 

25 the amount of said agent, determined at step (u ■ 



Method according to claims 23, 24, 25, wherein 
said mammal is a rneuse and said agent is an adenovirus, 
and wherein said agent and said nucleic acid sequence 
3 0 en ■:: od i n g s aid heterol o g o u s protein are si mu 1 a t e n o us 1 y 
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co-administ-->red as a r-combinant adenovirus, the genome 
of which c.:mp rising at least said nucleic acid sequence 
encoding said heterologous protein and wherein : 

the amount ■ .f said recombinant adenovirus particles 
5 of stop (i) that: tiiggers an immune response towards 

said heterologous protein in said mouse without 
depleting cr inhibiting at ioast some antigen 
presenting cell of. said mouse O below 1.10 1 " 
particles, and /or the amount of said adenovirus 
10 particles -ible to form plaque is below 4.10 

f'fu/m"U3»? ; find 

the amount ol said re=::omb.i nant adenovirus particles 
c .£ step (ii) that reduces or suppresses the anti- 
iii'ter-'loaou^ p rote i.n immune response in s Hid mouse 
15 J,, at least equal or greater than -1.10 10 particles 

and/or the amount of said adenovirus particles able 

9 

to form plaque is equal or qreater than 4 . lib 
pi : u /mouse . 

/ 

20 27. Use or a method accc :-rding to claim .:3 of 

bo \ inhibiting in a mammal formation of neut r a .1 i zl i \q 
[ antibodies directed agai nst an heterologous protein, 

said metho'I comprising the step of coadministering to 
said mamm.a.L, said heterologous proton and/or a nucleic 
25 acid sequence encoding said heterologous protein and 
prior or simultaneously s;nid Eigent in an amount equal or 
■qreater than the one determined at step cii). 

j3. Use of a methed according t ; claim 21 of 
30 triggering in a mammal formation of neutralizing 
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an tit odies directed against an heterologous protein, 
said method comprising tho step of co-admin i s te ring 
siniu] t.aneously, separately or sequent ial Ly to said 
mammal said heterologous protein and/'oi a nuclei-- acid 
5 sequence encoding said heterologous protein, arid said 
agent, in an amount and/or c<: -ncerit. ra t i on equ.il or greater 
than the one determined at step (i) but lesser than the 
one detoermmed at step- (ii). 

/ 

^^.^ io 39. Method for the thee apy of .a mammal affected by 

yj N | a disease wherein at least on* endogerious protein is 
^ involved in .o.iid disease eO.hiology, said method 

compr :i. sing f he step of inh ib i t ing the biologioa L 
f unctions of said endogenous pnA.o in by enhancing the 
15 product ion of neutralizing antibodies against said 
protein by use the met. heel accord i rig to claim ^3. 

3 0. Method according to claim 39, wherein said 
( j ls , : , i; :- e is chosen among auto-in in iu n e d i s e a ses, 
3 0 i n f 1 amma tory diseases, cancers, v i ra 1 i n f e ctions, 
bactet ial infections, parasites infections, funguses 
in feet ion? . 

:d . Use of a method according to claim 38 to produce 
35 a mammal with a functional i nact i vat ion of at least one 
endogenous protein, said method comprising the step of 
administering to a mammal in a simultaneous, separate or 
sequential manner at least one agent and an heterologous 
protein and/or a nucleic acid sequence encoding for said 
30 heterologous pro tein, said nucleic aci d sequence being 
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expressed in at least one cell of said mammal, wherein 
said hetcu ologous protein being substantially identical 
to said endoqen-us protein wherein the amount of said 
heterologous protein, optionally of said agent, that is 
admin ist -vied to said mammal is the one determined in 
s t :e p (i), thereby the amount of ant i -hetero iogous 
neutralising ixiV ibodies produce.:! by said mammal being 
suf tioient to ..Iter the bio] ogical activity of said 
heter- d. mous prot:em and /or of said endogenous protein. 

3:. ip- o a- -cording to claim si, wherein said 
hotc re •.Lot;. us pr-tein is at least: 50% identical to the 
end' Kt-n-ns protein . 

15 s-o Use according to claim 32, wherein sard 

heterologous protein is a protein selected among animal 
species, including humans, homologous to said endogenous 
protein of said mammal. 

20 C] . use according to claim 33, wherein said 

heterologous prtein is mutated in order to enhance its 
immunogen i city . 

33. Method of producing an animal with a functional 
25 inact ivat ion phenotype by inactivating at least one 
^•ndo.p-ai. ,-is protein, said meth:>d comprising the step 
of triggering in said mammal formation of neutralizing 
a n t i bodi e s direct ed against, an hot e r o 1 ogc ■ u s pro t e 1 n 
being substantially identical to said endogenous 
30 protein, said method comprising the step of co- 
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administering to said mammal in a simultaneous, separate 
or sequential manner, at least n- agent and said 
hotel oloqous protein and /or a nucleic acid sequence 
encoding for said heterologous protein, said nucleic 
5 acid sequence being expressed in at; least one cell of 
said mammal, wherein the amount of said heterologous 
protein, optionally of said agent, is at least 
sufficient to trigger an .immune response against said 
heterologous protein and the amount of said agent is not 
10 sufficient to deplete or inhibite at least some antigen 
presenting ceils of said mammal. 



( . . Mamm 



,1 obtained by the method of claim 35. 
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Mammal of claim 3 0, where i.n said mammal is a 
nous--, rat, rabbit . 



Use of a mammal according to claims ?«5 and 37 to 
perform biological, physiological, biochemical, 
20 raoloml.ir studies and analysis of the function of said 

heterologous and/or homologous protein. 

V.i. Use of a mammal according to claims 36 and 37 to 
i:- -: : i ::i drug screening. 

25 

■10. Us^- ,;,f a mammal according to claims :' , 6 and 37 to 
isolate spleen cells from said mammal that expresses 
antibody directed against said heterologous an/or 
endogenous protein to make hybr idoma ( s ) . 
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41. Use • t bio logical fluid of the mammal according 
to claims 2h and 27 to prepare serum and /or polyclonal 
antibodies . 

4;':. Method to produce vaccine for a mammal, against 
an heterologous protein, said method comprising the step 
of trigger ing in said mammal formation of neutralizinq 
antiberlies directed against said heterologous protein, 
bv using the method according to claim .3. 
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•. ,} ,. !. .,j according to claims 1 to 26 and 3 3, use 

\-f a method according »:o claim ,.7 to 32, wherein said 

" '■A 

\> heterologous protein er a fragment thereof is selected 

among the proteins that are presented by class I major 
15 histocompatibility molecule (CMH I), a class II major 
histocompatibility molecule (CMH II), or a combination 
(lf , a class T major histocompatibility molecule and a 
class II ma jor histocompatibility molecule. 

q .\4. Method according to claim 4 3, wherein said 

heterologous protein is :hosen among secreted proteins, 
membranes proteins, receptors, intracellular proteins, 
nucl ear p r o t e i n s . 
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45. Method according to claim 44, wherein said 
.^.r-rv-t-ed protein is selected among neuromediators, 
hormones, int.erleuk.ines, lymphokines, interferons, 
ohemokines, growth factors . 
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.}(:".. Method according to claims A to 2b and 33, 
wherein the mammal is chosen among mouse, rat, rabbit, 
hamster, Chinese pig, cow, pig, goat, sheep, horse, 
primate . 

5 

■17. Method according to claims 1 to 26 and 33, 

••"A wherein the administration of said agent and said 

' • ) 

:K f heterologous protein and/or nucleic acid sequence 

y encoding said heterologous protein is performed via a 

10 technique chosen among intravenous injection, 
intra vaginal injection, intrarectal injection, 

intramuscular injection, intradermic injection, 

48. Method according to claim 42, wherein said 
15 intravenous injection is selected among retro-orbital 
sinus injection, tail injection, hepatic injection, 
femoral or jugular injection. 

20 



